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PROBLEM TO BE SOLVED: To provide a pump, a 
pump device, a dispensing head, a dispensing head 
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and discharging a fluid with a simple structure and 
with high accuracy. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

f"i"iTiTm,.T.Trr,T.rr.y..Y/, Y ,vf^. T .- r ,v,^>^v^ 

[Claim(s)] 

[Claim 1]A pump characterized for a fluid by inhalation / carrying out the regurgitation from said 
outflow/entrance by having the following, carrying out release of energization to said energized part, or 
energization, and changing volume of said volume variable member. 

Housing in which an outflow / outflow which carries out ON / entrance was formed for a fluid, 
At least one volume variable member which comprised a substance from which volume changes by 
being installed in said housing and impressing voltage or a magnetic field. 

An energized part which impresses voltage or a magnetic field to said volume variable member by 
energization. 

[Claim 2]The pump according to claim 1 in which said fluid is a working fluid. 

[Claim 3]The pump according to claim 1 or 2 with which said volume variable member comprises 

piezoelectric material or a magnetostrictive material. 

[Claim 4] The pump according to any one of claims 1 to 3 which has said two or more volume variable 
members. 

[Claim 5]The pump according to claim 4 which said two or more volume variable members make 
tabular, respectively, leaves a crevice in the thickness direction, and is arranged in piles. 
[Claim 6] Said energized part is individually provided to said each volume variable member, 
respectively, and it is the pump according to claim 4 or 5 which can impress voltage or a magnetic field 
independently, respectively to said each volume variable member. 

[Claim 7]The pump according to any one of claims 1 to 6 with which said housing is making cylindrical 
shape mostly. 

[Claim 8]The pump according to any one of claims 1 to 6 which is making shape with said flat housing. 

[Claim 9]A pumping plant comprising: 

The pump according to any one of claims 1 to 8. 

A pump control means which controls an operation of said pump. 

[Claim 10]By adjusting energizing voltage to said energized part, it is the pumping plant according to 
claim 9 which can adjust inhalation/discharge quantity of a fluid. 

[Claim 1 l]Said pump has said two or more volume variable members and said energized part 
individually provided to each volume variable member, respectively, It is the pumping plant according 
to claim 9 or 10 which can adjust inhalation/discharge quantity of a fluid by adjusting the number of 
said energized part which can impress voltage or a magnetic field independently to said each volume 
variable member, respectively, and carries out release of energization or energization. 
[Claim 12] Said pump has said two or more volume variable members and said energized part 
individually provided to each volume variable member, respectively, The pumping plant according to 
any one of claims 9 to 1 1 which sets a time lag to each energized part, and performs release of 
energization or energization when voltage or a magnetic field can be independently impressed to said 
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each volume variable member, respectively and release of energization or energization is carried out to 
said two or more energized parts. 

[Claim 13]By adjusting said time lag, it is the pumping plant according to claim 12 which can adjust 
inhalation/discharge velocity of a fluid. 

[Claim 14] A distributive-pouring head which is provided with the following and characterized for a 
fluid by inhalation / carrying out the regurgitation and pouring a fluid distributively from a tip opening 
of said nozzle by the operation of said pump. 
The pump according to any one of claims 1 to 8. 

It is a nozzle applied part which can equip with a nozzle so that it may be open for free passage at said 
outflow/entrance of said pump. 

[Claim 15] A distributive-pouring head array which installs two or more distributive-pouring heads 
according to claim 14 side by side, and is characterized by things. 

[Claim 16]The distributive-pouring head array according to claim 15 which said each distributive- 
pouring head is making flat shape, and installs said two or more distributive-pouring heads in the 
thickness direction side by side. 

[Claim 17] A distributive-pouring device having at least one of the pumping plants according to any one 
of claims 9 to 13 as a suction means. 

[Claim 18] A distributive-pouring device provided with at least one distributive-pouring head according 
to claim 14. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the InventionJThis invention relates to a pump, a pumping plant, a distributive-pouring 

head, a distributive-pouring head array, and a distributive-pouring device. 

[0002] 

[Description of the Prior ArtJFor example, the distributive-pouring device which does 
classification of a little fluids, such as a sample and a reagent, dilution, mixing, dropping work, 
etc. is known. This distributive-pouring device is used, for example in the field of a clinical 
laboratory test, the field of a fundamental research, etc. 

[0003]The distributive-pouring head in the conventional distributive-pouring device is provided 
with the syringe which has a piston which slides within a tube-like object and this tube-like 
object, the piston moving mechanism to which a piston is moved, and the nozzle which is open 
for free passage in a syringe. And inhalation and the regurgitation carry out a fluid from the tip 
opening of a nozzle by moving a piston and changing the pressure in a syringe according to a 
piston moving mechanism. 

[0004] However, in the conventional distributive-pouring head, since the mechanical piston 
moving mechanism which used the feed screw etc., for example was needed, there was a 
problem that structure was complicated and a manufacturing cost was high. 
[0005]lt was difficult to improve the accuracy of the amount of distributive pouring by the 
mechanical backlash of a piston moving mechanism, a backlash, etc., since the precision 
improvement of the position control of a piston is difficult. In particular, a little fluids were not 
able to be poured distributively in high accuracy. 

[0006]Since a piston moving mechanism was what performs mechanical operation, it was 

comparatively apt to cause failure and inferior also to endurance. 

[0007] 
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[Problem(s) to be Solved by the lnvention]The purpose of this invention is an easy structure 
and there is in providing the pump, the pumping plant, distributive-pouring head and 
distributive-pouring head array which can perform inhalation and the regurgitation of a fluid in 
high accuracy, and a distributive-pouring device. 
[0008] 

[Means for Solving the ProblemJSuch a purpose is attained by this invention of following the (1) 
-(18). 

[0009](1) By at least one volume variable member which comprised a substance from which 
volume changes by installing a fluid in housing in which an outflow / outflow which carries out 
ON / entrance was formed, and said housing, and impressing voltage or a magnetic field, and 
energization. A pump characterized for a fluid by inhalation / carrying out the regurgitation from 
said outflow/entrance by having an energized part which impresses voltage or a magnetic field 
to said volume variable member, carrying out release of energization to said energized part, or 
energization, and changing volume of said volume variable member. 
[0010](2) A pump given in the above (1) in which said fluid is a working fluid. 
[001 1](3) A pump the above (1) by which said volume variable member is constituted from 
piezoelectric material or a magnetostrictive material, or given in (2). 

[0012](4) A pump the above (1) which has said two or more volume variable members thru/or 
given in either of (3). 

[0013](5) A pump given in the above (4) which said two or more volume variable members 
make tabular, respectively, leaves a crevice in the thickness direction, and is arranged in piles. 

[0014](6) Said energized part is individually provided to said each volume variable member, 
respectively, and it is a pump the above (4) which can impress voltage or a magnetic field 
independently, respectively, or given in (5) to said each volume variable member. 
[0015](7) A pump the above (1) for which said housing is making cylindrical shape mostly 
thru/or given in either of (6). 

[0016](8) A pump the above (1) which is making shape with said flat housing thru/or given in 
either of (6). 

[0017](9) A pumping plant having a pump of a statement, and a pump control means which 

controls an operation of said pump in the above (1) thru/or either of (8). 

[0018](10) By adjusting energizing voltage to said energized part, it is a pumping plant given in 

the above (9) which can adjust inhalation/discharge quantity of a fluid. 

[0019](1 1) Said pump has said two or more volume variable members and said energized part 

individually provided to each volume variable member, respectively, A pumping plant of the 

above (9) which can adjust inhalation/discharge quantity of a fluid or a statement to (10) by 

what the number of said energized part which can impress voltage or a magnetic field 
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independently to said each volume variable member, respectively, and carries out release of 
energization or energization is adjusted for. 

[0020](12) Said pump has said two or more volume variable members and said energized part 
individually provided to each volume variable member, respectively, A pumping plant the 
above (9) which sets a time lag to each energized part, and performs release of energization 
or energization when voltage or a magnetic field can be independently impressed to said each 
volume variable member, respectively and release of energization or energization is carried 
out to said two or more energized parts thru/or given in either of (11). 
[0021](13) By adjusting said time lag, it is a pumping plant given in the above (12) which can 
adjust inhalation/discharge velocity of a fluid. 

[0022](14) Have a nozzle applied part which can equip with a nozzle so that it may be open for 
free passage at said outflow/entrance of a pump the above (1) thru/or given in either of (8), 
and said pump, and by the operation of said pump. A distributive-pouring head characterized 
for a fluid by inhalation / carrying out the regurgitation and pouring a fluid distributively from a 
tip opening of said nozzle. 

[0023](15) A distributive-pouring head array which installs two or more distributive-pouring 
heads of a statement in the above (14) side by side, and is characterized by things. 
[0024](16) A distributive-pouring head array given in the above (15) which said each 
distributive-pouring head is making flat shape, and installs said two or more distributive- 
pouring heads in the thickness direction side by side. 

[0025](17) A distributive-pouring device equipping the above (9) thru/or either of (13) with a 
pumping plant of a statement at least one as a suction means. 

[0026](18) A distributive-pouring device equipping the above (14) with at least one distributive- 
pouring head of a statement. 
[0027] 

[Embodiment of the lnvention]Hereafter, the pump of this invention, a pumping plant, a 
distributive-pouring head, a distributive-pouring head array, and a distributive-pouring device 
are explained in detail based on the suitable embodiment shown in an accompanying drawing. 
[0028]The perspective view showing the volume variable member in the distributive-pouring 
head which shows drawing 2 drawing of longitudinal section showing the distributive-pouring 
head and nozzle in the distributive-pouring device which shows drawing 1 the perspective view 
in which drawing 1 shows the embodiment of the distributive-pouring device of this invention, 
and drawing 2 , and drawing 3 , and drawing 4 are the block diagrams of the distributive-pouring 
device shown in drawing 1 . 

[0029]As shown in drawing 1 , the distributive-pouring device 1 is provided with the following. 
Device main frame 2. 
Distributive-pouring head 3. 
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Distributive-pouring head transportation device 4. 

The distributive-pouring device 1 is provided with the pumping plant 6 of this invention as a 
suction means. This distributive-pouring device 1 is inhalation and a thing which carries out the 
regurgitation and does classification of the fluid 500, dilution, mixing, dropping work, etc. about 
the fluids 500, such as a drug solution and a sample, from the tip opening 302 of the nozzle 
300 with which the distributive-pouring head 3 was equipped with the suction force which the 
pump 5 which the pumping plant 6 has generates. 

[0030]The device main frame 2 has the stage 21. On the stage 21, the reagent vessel stowage 
22, the reaction vessel stowage 23, and the nozzle stowage 24 are formed, respectively. In the 
reagent vessel stowage 22, can store two or more reagent vessels 100 which store a drug 
solution (charge), and to it in the reaction vessel stowage 23. Two or more reaction vessels 
200 which store reaction mixture can be stored (charge), and two or more nozzles 300 for 
exchange can be stored in the nozzle stowage 24 (charge). 

[0031 ]As shown in drawing 2 , the distributive-pouring head 3 is provided with the following. 
The pump 5 of this invention. 

The nozzle applied part 31 which can equip with the nozzle 300. 
Hereafter, the composition of this distributive-pouring head 3 is explained. 
[0032]The pump 5 is provided with the following. 
Housing 51. 

Two or more volume variable members 52 installed in the housing 51 . 

The energized part 53 which impresses voltage to the volume variable member 52 by 

energization. 

[0033]The housing 51 is a case which makes cylindrical shape mostly. This housing 51 
comprises material with various metallic materials, ceramics, a hard resin material, etc. hard, 
for example, and has become a rigid body which is not expanded and contracted substantially. 

[0034]The air (gas) as a working fluid flows into the pars basilaris ossis occipitalis of the 
housing 51 , and the outflow entrance 51 1 which carries out ON is formed in it. The seal of the 
portions other than outflow entrance 51 1 of the housing 51 is carried out so that it may not let a 
fluid pass, and airtightness (fluid-tight nature) is secured. 

[0035]The volume variable member [ two or more (the composition of a graphic display 14 
pieces) ] 52 is installed in the building envelope of the housing 51. These volume variable 
members 52 are the same composition mutually, and are making disc-like, respectively. 
[0036]The volume variable member 52 comprises a substance from which volume changes by 
impressing voltage (electric field). Especially as such a substance, although not limited, 
piezoelectric material, such as crystal (SiOJ, lithium niobate, barium titanate, lead titanate, 
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lead zirconate titanate (PZT), a lead metaniobate, and polyvinylidene fluoride (PVDF), is 
mentioned, for example. 

[0037]As shown in drawing 3 , to each volume variable member 52, the energized part 53 is 
formed individually, respectively. The energized part 53 comprises the laminated electrodes 
531 and 532 and the leads (signal wire) 533 and 533 connected to the electrodes 531 and 
532, respectively. The electrode 531 is contacted and formed in one field of the volume 
variable member 52, and the electrode 532 is contacted and formed in the field of another side 
of the volume variable member 52. The leads 533 and 533 are electrically connected to the 
pump drive circuit 12 provided outside, respectively. In drawing 2 , the graphic display of the 
electrodes 531 and 532 and the lead 533 is omitted. 

[0038]As shown in drawing 2 , two or more disc-like members which consist of the volume 
variable member 52 and the electrodes 531 and 532 leave the crevice into which a fluid may 
invade, and are arranged mostly in piles at equal intervals in the thickness direction. By such 
arrangement, two or more volume variable members 52 can be efficiently arranged to the 
space in the housing 51, and it contributes to the miniaturization of the pump 5. 
[0039]The supporting structure within the housing 51 of the disc-like member which consists of 
the volume variable member 52 and the electrodes 531 and 532 can be made into the 
supporting structure using the spacer which what kind of thing may be sufficient as, for 
example, is not illustrated. This supporting structure is the structure which can free 
modification which each volume variable member 52 mentions later. 
[0040]As shown in drawing 4 , it is connected to the control section (CPU) 1 1 , and the pump 
drive circuit 12 is energized to the energized part 53 based on the control signal from the 
control section 1 1 . The control section 1 1 controls the operation of the pump 5 like the after- 
mentioned based on the application program for controlling the pump 5 stored in the storage 
parts store 18, and the input data inputted from the input part 19. The pump control means 13 
which controls the operation of the pump 5 comprises the control section 1 1 , the pump drive 
circuit 12, the storage parts store 18, and the input part 19. 

[0041] If it energizes to the energized part 53, the voltage (electric field) produced between the 
electrode 531 and the electrode 532 will be impressed to the volume variable member 52. 
According to the piezo-electric effect, it will elongate to the thickness direction and the volume 
variable member 52 will be contracted to a diametral direction, if voltage is impressed. And if 
impression of voltage is canceled, the volume variable member 52 will return to the original 
shape. 

[0042]When the volume of the volume variable member 52 before and after such modification 
is measured, the volume of the volume variable member 52 in the state where voltage was 
impressed is slightly larger than the volume in the state where voltage is not impressed. That 
is, if the volume variable member 52 impresses voltage, volume will increase, and if 
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impression of voltage is canceled, volume will decrease. 

[0043]Since the capacity of the left-behind space (space which is not occupied by volume 
variable member 52 grade) in the housing 51 will decrease if the volume of the volume variable 
member 52 increases, the air in the housing 51 flows out and it flows out from the entrance 
51 1 . On the contrary, since the capacity of the left-behind space in the housing 51 will increase 
if the volume of the volume variable member 52 decreases, air flows out and it flows in the 
housing 51 from the entrance 51 1. Thus, as for the pump 5, inhalation and the regurgitation 
carry out air from the outflow entrance 51 1 . 

[0044]The pumping plant 6 of this invention comprises such a pump 5 and the pump control 
means 13 (refer to drawing 4 ), 

[0045]As shown in drawing 2 , the nozzle applied part 31 is formed in the pump 5 bottom. The 
channel 31 1 which is open for free passage at the outflow entrance 51 1 is formed in the inside 
of the nozzle applied part 31. If the nozzle applied part 31 is equipped with the nozzle 300, the 
lumen of the nozzle 300 will flow out via the channel 31 1 , and will be open for free passage at 
the entrance 51 1 (inside of the housing 51). 

[0046]The portion by the side of the lower end of the nozzle applied part 31 is the tapered 
shape which an outer diameter dwindles toward down. When this tapered shape portion 
inserts without a crevice and fits in in the end face opening 301 of the nozzle 300, the nozzle 
300 is fixed in airtight to the nozzle applied part 31 , enabling free attachment and detachment, 
the nozzle 300 comprises various resin materials etc. preferably, for example - being 
disposable (throwing away) - it has become. 

[0047]When pouring a different fluid distributively, contamination can be prevented by 
exchanging the nozzle 300. As for exchange of the nozzle 300, it is preferred that the nozzle 
replacement mechanism in which make it move to the nozzle stowage 24, and the distributive- 
pouring head 3 is not illustrated can perform now automatically. 

[0048]lt may be what it may be equipped with the nozzle 300 by screwing in this invention not 
only to composition like a graphic display but to the nozzle applied part 31 , enabling free 
attachment and detachment, and the nozzle 300 cannot detach and attach to the distributive- 
pouring head 3. 

[0049]As shown in drawing 1 , the distributive-pouring head transportation device 4 is provided 
with the following. 

The rising and falling mechanism 41 which supports the distributive-pouring head 3 which was 
explained above movable in the perpendicular direction (Z shaft orientations). 
Y axial movement mechanism 42 which moves the rising and falling mechanism 41 
horizontally (Y shaft orientations). 

X axial movement mechanism 43 which moves Y axial movement mechanism 42 to a 
horizontal direction (X axial direction) vertical to a Y-axis. 
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By such composition, the distributive-pouring head transportation device 4 can move the 
distributive-pouring head 3 now in the direction of a three dimension on the stage 21. 
[0050]The operation of the distributive-pouring head transportation device 4 is controlled by the 
control section 1 1 based on the application program for controlling the distributive-pouring 
head transportation device 4 stored in the storage parts store 18, and the input data inputted 
from the input part 19. 

[0051 ]The rising and falling mechanism 41, Y axial movement mechanism 42, and X axial 
movement mechanism 43 can be used as the arbitrary mechanisms which the mechanism of 
what kind of structure may be sufficient as, for example, used a feed screw, a rack & pinion 
gear, a servo motor, a fluid pressure cylinder, etc. 

[0052]Such a distributive-pouring device 1 does the distributive-pouring work of classification 
of the fluid 500, dilution, mixing, dropping, etc., moving the distributive-pouring head 3 between 
each reagent vessel 1 00 and each reaction vessel 200 by the operation of the distributive- 
pouring head transportation device 4. 

[0053]Hereafter, the case where the fluid 500 in the reagent vessel 100 is classified for the 
operation of the distributive-pouring device 1 to the reaction vessel 200 is explained to an 
example. 

[0054][1] The tip opening 302 of the nozzle 300 energizes on predetermined voltage to all the 
energized parts 53 by the state of being in the air, first. All the volume variable members 52 will 
be increased by volume by this. 

[0055][2] Rank second, operate the distributive-pouring head transportation device 4, and 
move the distributive-pouring head 3 so that the tip opening 302 of the nozzle 300 may be 
located below the oil level of the fluid 500 in the reagent vessel 100. 

[0056][3] In this state, if the energization to the energized part 53 is canceled, when the volume 
of the volume variable member 52 decreases, the air in the nozzle 300 will flow out, it will be 
inhaled in the housing 51 from the entrance 51 1, and the pressure in the nozzle 300 will 
decline. The fluid 500 is inhaled in the nozzle 300 from the tip opening 302 by this failure of 
pressure (refer to drawing 2 ). 

[0057]At this time, the quantity of the fluid 500 inhaled in the nozzle 300 can be adjusted by 
adjusting the number of the energized part 53 which cancels energization. That is, when the 
number of the energized part 53 which cancels energization is one piece, the fluid 500 of the 
quantity corresponding to the amount of volume decreases of the one volume variable member 
52 is inhaled in the nozzle 300. And the suction quantity of the fluid 500 will be the 2 and 3, 
14 times in general to the time of canceling energization of the one energized part 53 by 
considering it as two pieces, three pieces, the 14 number of the energized part 53 which 
cancels energization. Thus, the suction quantity of the fluid 500 can be adjusted to 14 steps. 
[0058]When it is a thing of the character in which volume does not return to the original size 
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(size of a standard) thoroughly at this time even if the volume variable member 52 makes 
impressed electromotive force zero, That is, when it is what has a hysteresis in the volume 
change of the volume variable member 52, after canceling the energization to the energized 
part 53, it is good also as performing control which impresses the voltage of an opposite 
direction to the energized part 53 so that the volume of the volume variable member 52 may 
return to the size of a standard. The fixed reference voltage in the energized part 53 is 
impressed in front of the above [1], Voltage higher than this can be impressed to the energized 
part 53 by [1], control of returning the impressed electromotive force to the energized part 53 to 
said reference voltage by [3] may be carried out, and influence of a hysteresis can be made 
small by this control. Higher-precision distributive pouring can be performed by performing 
these control [ like ]. In this specification, as mentioned above, after canceling the energization 
to the energized part 53, it is only called "release of energization" also including the case 
where the voltage of an opposite direction is impressed, and the case where the impressed 
electromotive force to the energized part 53 is returned to a certain fixed reference voltage. 
[0059]ln inhalation operation of such a fluid 500, if the energization to those energized parts 53 
is simultaneously canceled when canceling the energization to two or more energized parts 53, 
the fluid 500 can be inhaled at high speed. 

[0060]When canceling the energization to two or more energized parts 53, a time lag may be 
set to each energized part 53, and energization may be canceled. In this case, the suction 
speed of the fluid 500 can be adjusted by adjusting that time lag. That is, if the time lag is 
lengthened, suction speed can be made late, and suction speed can be made quick if the time 
lag is shortened. 

[0061 ][4] If the fluid 500 is inhaled in the nozzle 300, the distributive-pouring head 
transportation device 4 will be operated, and the distributive-pouring head 3 will be moved to 
the position of the reaction vessel 200. 

[0062][5] Rank second and energize on predetermined voltage again to the energized part 53 
which canceled energization. The volume of the energized volume variable member 52 
increases by this, the air in the housing 51 flows out, it flows out of the entrance 51 1 , and the 
pressure in the nozzle 300 increases. The regurgitation (discharge) of the fluid 500 in the 
nozzle 300 is carried out from the tip opening 302 by this pressure increase. By making this 
breathed-out fluid 500 dropped at the reaction vessel 200 (fall), it gives into the reaction vessel 
200. When adhered to the tip opening 302 neighborhood by the breathed-out fluid 500, It is 
better also as giving the breathed-out fluid 500 into the reaction vessel 200 than operate the 
distributive-pouring head transportation device 4 and contacting the tip part of the nozzle 300 
into the wall of the reaction vessel 200, or the fluid in it. 

[0063]ln the case of such discharging of the fluid 500, the quantity of the fluid 500 which 
carries out the regurgitation can be adjusted by adjusting the number of the energized part 53 
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to energize like the time of the aforementioned inhalation operation. 
[0064]lf it energizes simultaneously to those energized parts 53 when energizing to two or 
more energized parts 53 in discharging of such a fluid 500, the regurgitation of the fluid 500 
can be carried out at high speed. Depending on conditions, such as discharge quantity and an 
opening diameter of the tip opening 302, from the nozzle 300, as the fluid 500 is injected, the 
regurgitation can also be carried out. 

[0065]When energizing to two or more energized parts 53 in discharging of the fluid 500, a 
time lag may be set and energized to each energized part 53. In this case, the discharge 
velocity of the fluid 500 can be adjusted by adjusting that time lag. That is, if the time lag is 
lengthened, discharge velocity can be made late, and discharge velocity can be made quick if 
the time lag is shortened. 

[0066][6] By moving the distributive-pouring head 3 to other reaction vessels 200, and 
repeating operation of [5], the fluid 500 in the reagent vessel 100 is classifiable to each 
reaction vessel 200. 

[0067]Thus, by the volume change of the volume variable member 52, in a fluid, the 
regurgitation is carried out and the pump 5 of this invention does not have [ inhalation and ] a 
mechanical flexible region. Therefore, since adverse effects, such as mechanical backlash and 
a backlash, are not received, suction quantity and discharge quantity are controllable by high 
accuracy (adjustment). In particular, in high accuracy, it can inhale and the regurgitation also of 
very little fluids can be carried out. Structure is easy and contributes also to reduction of a 
manufacturing cost. Since there is no flexible region, there is little fear of failure and it is 
excellent also in endurance. 

[0068]ln the distributive-pouring head 3 and the distributive-pouring device 1 of this invention 
provided with such a pump 5 (pumping plant 6), the amount of distributive pouring can be 
controlled by high accuracy (adjustment), and very little fluids can also be especially poured 
distributively in high accuracy. 

[0069]ln this embodiment, the energized part 53 is individually formed to two or more volume 
variable members 52, respectively, and when impression has become possible about voltage 
independently to each volume variable member 52, respectively, suction quantity and 
discharge quantity can be adjusted easily and with high precision. In this invention, when 
forming two or more volume variable members 52, the number in particular is not limited, for 
example, can be made into about 2-1000 pieces. By increasing the number of the volume 
variable member 52, suction quantity and discharge quantity can be adjusted more broadly 
from a minute amount to comparatively large quantity, and with high precision. 
[0070]The setting number of the volume variable member 52 seems to have become settled in 
the value predetermined in suction quantity and discharge quantity in this invention at one 
piece. Even when the number of the volume variable members 52 is one, by adjusting the 
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energizing voltage to the energized part 53, the amount of volume changes of the volume 
variable member 52 can be adjusted, and, thereby, suction quantity and discharge quantity 
can also be adjusted. 

[0071]Also when two or more volume variable members 52 are installed, it may be made to 
adjust the energizing voltage to the energized part 53. Thereby, suction quantity and discharge 
quantity can be adjusted with the more sufficient accuracy on a multi stage story. 
[0072]Volume seems to decrease by impression of voltage in this invention to the embodiment 
and reverse which the volume variable member 52 mentioned above. 
[0073]Although the target fluid 500 was poured distributively inhalation and by carrying out the 
regurgitation by using air (gas) as a working fluid in this embodiment, an insulating fluid may 
be sufficient as a working fluid in this invention. That is, it fills up with an insulating liquid in the 
housing 51, and the fluid 500 may be poured distributively via inhalation and the insulating 
liquid which carries out the regurgitation from the outflow entrance 51 1 . When an insulating 
tunic is formed in the volume variable member 52 and the surface of the energized part 53, a 
fluid without insulation may be sufficient as a working fluid. 

[0074]A volume variable member may be constituted from this invention by impression of a 
magnetic field by the substance from which volume changes (magnetostrictive effects). 
Especially as such a substance, although not limited, various magnetostrictive materials, such 
as a Tb-Dy-Fe alloy, a super magnetostriction material, etc. are mentioned, for example. In this 
case, as an energized part, the coil which impresses a magnetic field to this volume variable 
member by energization can be used, for example. 

[00751 Drawing 5 is a perspective view showing the embodiment of the distributive-pouring 
head array of this invention. Hereafter, although the embodiment of the distributive-pouring 
head array of this invention is described with reference to this figure, it explains focusing on a 
point of difference with the embodiment mentioned above, and the same matter omits that 
explanation. 

[0076]The distributive-pouring head array 7 shown in drawing 5 installs the distributive-pouring 
head [ two or more (the composition of a graphic display 16 pieces) ] 71 side by side. The 
distributive-pouring head 71 is the same as said distributive-pouring head 3 except the shape 
differing. 

[0077]The housing 71 1 of the pump in the distributive-pouring head 71 is making flat 
rectangular parallelepiped shape. In the housing 71 1 , the tabular volume variable member with 
long and slender plurality (large number) is arranged in piles. 

[0078]The distributive-pouring head array 7 installs two or more such thin distributive-pouring 
heads 71 in the thickness direction side by side at a single tier. Since the mechanical driving 
source is an easy unnecessary structure, the pump of this invention has the high flexibility of 
shape. Therefore, such a thin distributive-pouring head 71 and the small distributive-pouring 
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head array 7 of an array pitch are easily realizable. 

[0079]When pouring distributively to the microplate (multi-hole plate) which can be poured 
distributively at once to two or more places for example, by which many holes were formed in 
matrix form according to the distributive-pouring device provided with such a distributive- 
pouring head array 7, it can pour distributively promptly at very high efficiency. 
[0080] Drawing 6 is drawing of longitudinal section showing other embodiments of the pump of 
this invention. Hereafter, although other embodiments of the pump of this invention are 
described with reference to this figure, it explains focusing on a point of difference with the 
embodiment mentioned above, and the same matter omits that explanation. 
[0081]Pump 5' of this embodiment sends out a fluid toward right-hand side from the left-hand 
side in drawing 6 . This pump 5' is applicable to other devices of various kinds of which send 
out not only a distributive-pouring device but a fluid. 
[0082]Pump 5' is provided with the following. 

It has the almost same composition as said pump 5, and is housing 51'. 

Two or more volume variable members 52 installed in housing 51'. 

The energized part 53 which impresses voltage to the volume variable member 52 by 

energization. 

[0083]The input 512 where a fluid flows, and the tap hole 513 where a fluid flows out are 
established in housing 51', respectively. That is, in this embodiment, the input 512 and the tap 
hole 513 are separately formed in housing 51'. In the middle of the channel 14 connected to 
the input 512, the check valve (check valve) 16 is formed and the check valve (check valve) 17 
is formed in the middle of the channel 15 connected to the tap hole 513. 
[0084]lf pump 5' operates like the above, pump 5' will inhale a fluid from the input 512, and will 
carry out the regurgitation of the fluid from the tap hole 513. Thereby, the fluid in the channel 
14 and 15 can be sent out rightward in drawing 6 . 

[0085]That is, although said pumps 5 were inhalation and a thing which carries out the 
regurgitation about the target fluid 500 via the air (gas) which is a working fluid, directly, it 
inhales and breathes out and pump 5' of this embodiment sends out the target fluid. 
[0086]As a fluid which pump 5' sends out, a fluid or a gas may be sufficient. In the case of a 
fluid, it is preferred that the insulating tunic is formed in the volume variable member 52 and 
the surface of the energized part 53. 

[0087]Although there may not be the check valves 16 and 17, it is preferred that at least one 
side of the check valves 16 and 17 is provided. 

[0088]As mentioned above, although the embodiment of the graphic display of the pump, the 
pumping plant, the distributive-pouring head, distributive-pouring head array, and distributive- 
pouring device of this invention was described, This invention is not limited to this and each 
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part which constitutes a pump, a pumping plant, a distributive-pouring head, a distributive- 
pouring head array, and a distributive-pouring device can be replaced by the thing of arbitrary 
composition of that the same function can be exhibited. Arbitrary structures may be added. 
[0089]Although this invention is applicable from what has 1 time of comparatively large 
inhalation / discharge quantity to a very small quantity thing, 1 time of inhalation/discharge 
quantity are suitable for it to the minute amount thing which is about 1 nano liter -100 microliter 
especially. 

[0090]The thing of what kind of shape, such as not only a tabular thing but rod form, block like 
shape, etc., may be sufficient as a volume variable member. What kind of thing may be 
sufficient also as the modification mode of a volume variable member when voltage or a 
magnetic field is impressed. 
[0091] 

[Effect of the lnvention]As stated above, according to this invention, with high accuracy, the 
regurgitation can be carried out and inhalation and the regurgitation can carry out a fluid in 
inhalation and the accuracy in which a little fluids are also especially expensive. 
[0092]The above-mentioned effect can be attained with an easy structure, and it contributes 
also to reduction of a manufacturing cost. There is little fear of failure and it is excellent also in 
endurance. Inhalation and the regurgitation can make a fluid high-speed. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the lnvention]This invention relates to a pump, a pumping plant, a distributive-pouring 
head, a distributive-pouring head array, and a distributive-pouring device. 



[Translation done.] 
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1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



PRIOR ART 

[Description of the Prior Art]For example, the distributive-pouring device which does 
classification of a little fluids, such as a sample and a reagent, dilution, mixing, dropping work, 
etc. is known. This distributive-pouring device is used, for example in the field of a clinical 
laboratory test, the field of a fundamental research, etc. 

[0003]The distributive-pouring head in the conventional distributive-pouring device is provided 
with the syringe which has a piston which slides within a tube-like object and this tube-like 
object, the piston moving mechanism to which a piston is moved, and the nozzle which is open 
for free passage in a syringe. And inhalation and the regurgitation carry out a fluid from the tip 
opening of a nozzle by moving a piston and changing the pressure in a syringe according to a 
piston moving mechanism. 

[0004]However, in the conventional distributive-pouring head, since the mechanical piston 
moving mechanism which used the feed screw etc., for example was needed, there was a 
problem that structure was complicated and a manufacturing cost was high. 
[0005]lt was difficult to improve the accuracy of the amount of distributive pouring by the 
mechanical backlash of a piston moving mechanism, a backlash, etc., since the precision 
improvement of the position control of a piston is difficult. In particular, a little fluids were not 
able to be poured distributively in high accuracy. 

[0006]Since a piston moving mechanism was what performs mechanical operation, it was 

comparatively apt to cause failure and inferior also to endurance. 

[0007] 
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EFFECT OF THE INVENTION 

[Effect of the lnvention]As stated above, according to this invention, with high accuracy, the 
regurgitation can be carried out and inhalation and the regurgitation can carry out a fluid in 
inhalation and the accuracy in which a little fluids are also especially expensive. 
[0092]The above-mentioned effect can be attained with an easy structure, and it contributes 
also to reduction of a manufacturing cost. There is little fear of failure and it is excellent also in 
endurance. Inhalation and the regurgitation can make a fluid high-speed. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the lnvention]The purpose of this invention is an easy structure 
and there is in providing the pump, the pumping plant, distributive-pouring head and 
distributive-pouring head array which can perform inhalation and the regurgitation of a fluid in 
high accuracy, and a distributive-pouring device. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
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MEANS 

[Means for Solving the Problem]Such a purpose is attained by this invention of following the (1) 
-(18). 

[0009](1) By at least one volume variable member which comprised a substance from which 
volume changes by installing a fluid in housing in which an outflow / outflow which carries out 
ON / entrance was formed, and said housing, and impressing voltage or a magnetic field, and 
energization. A pump characterized for a fluid by inhalation / carrying out the regurgitation from 
said outflow/entrance by having an energized part which impresses voltage or a magnetic field 
to said volume variable member, carrying out release of energization to said energized part, or 
energization, and changing volume of said volume variable member. 
[0010](2) A pump given in the above (1) in which said fluid is a working fluid. 
[001 1](3) A pump the above (1) by which said volume variable member is constituted from 
piezoelectric material or a magnetostrictive material, or given in (2). 
[0012](4) A pump the above (1) which has said two or more volume variable members thru/or 
given in either of (3). 

[0013](5) A pump given in the above (4) which said two or more volume variable members 
make tabular, respectively, leaves a crevice in the thickness direction, and is arranged in piles. 

[0014](6) Said energized part is individually provided to said each volume variable member, 
respectively, and it is a pump the above (4) which can impress voltage or a magnetic field 
independently, respectively, or given in (5) to said each volume variable member. 
[0015](7) A pump the above (1) for which said housing is making cylindrical shape mostly 
thru/or given in either of (6). 

[0016](8) A pump the above (1) which is making shape with said flat housing thru/or given in 
either of (6). 

[0017](9) A pumping plant having a pump of a statement, and a pump control means which 
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controls an operation of said pump in the above (1) thru/or either of (8). 

[0018](10) By adjusting energizing voltage to said energized part, it is a pumping plant given in 

the above (9) which can adjust inhalation/discharge quantity of a fluid. 

[0019](1 1) Said pump has said two or more volume variable members and said energized part 

individually provided to each volume variable member, respectively, A pumping plant of the 

above (9) which can adjust inhalation/discharge quantity of a fluid or a statement to (10) by 

what the number of said energized part which can impress voltage or a magnetic field 

independently to said each volume variable member, respectively, and carries out release of 

energization or energization is adjusted for. 

[0020](12) Said pump has said two or more volume variable members and said energized part 
individually provided to each volume variable member, respectively, A pumping plant the 
above (9) which sets a time lag to each energized part, and performs release of energization 
or energization when voltage or a magnetic field can be independently impressed to said each 
volume variable member, respectively and release of energization or energization is carried 
out to said two or more energized parts thru/or given in either of (11). 
[0021 ](1 3) By adjusting said time lag, it is a pumping plant given in the above (12) which can 
adjust inhalation/discharge velocity of a fluid. 

[0022](14) Have a nozzle applied part which can equip with a nozzle so that it may be open for 
free passage at said outflow/entrance of a pump the above (1) thru/or given in either of (8), 
and said pump, and by the operation of said pump. A distributive-pouring head characterized 
for a fluid by inhalation / carrying out the regurgitation and pouring a fluid distributively from a 
tip opening of said nozzle. 

[0023](15) A distributive-pouring head array which installs two or more distributive-pouring 
heads of a statement in the above (14) side by side, and is characterized by things. 
[0024](16) A distributive-pouring head array given in the above (15) which said each 
distributive-pouring head is making flat shape, and installs said two or more distributive- 
pouring heads in the thickness direction side by side. 

[0025](17) A distributive-pouring device equipping the above (9) thru/or either of (13) with a 
pumping plant of a statement at least one as a suction means. 

[0026](18) A distributive-pouring device equipping the above (14) with at least one distributive- 
pouring head of a statement. 
[0027] 

[Embodiment of the Invention] Hereafter, the pump of this invention, a pumping plant, a 
distributive-pouring head, a distributive-pouring head array, and a distributive-pouring device 
are explained in detail based on the suitable embodiment shown in an accompanying drawing. 
[0028]The perspective view showing the volume variable member in the distributive-pouring 
head which shows drawing 2 drawing of longitudinal section showing the distributive-pouring 
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head and nozzle in the distributive-pouring device which shows drawing 1 the perspective view 
in which drawing 1 shows the embodiment of the distributive-pouring device of this invention, 
and drawing 2 , and drawing 3 , and drawing 4 are the block diagrams of the distributive-pouring 
device shown in drawing 1 . 

[0029]As shown in drawing 1 , the distributive-pouring device 1 is provided with the following. 
Device main frame 2. 
Distributive-pouring head 3. 
Distributive-pouring head transportation device 4. 

The distributive-pouring device 1 is provided with the pumping plant 6 of this invention as a 
suction means. This distributive-pouring device 1 is inhalation and a thing which carries out the 
regurgitation and does classification of the fluid 500, dilution, mixing, dropping work, etc. about 
the fluids 500, such as a drug solution and a sample, from the tip opening 302 of the nozzle 
300 with which the distributive-pouring head 3 was equipped with the suction force which the 
pump 5 which the pumping plant 6 has generates. 

[0030]The device main frame 2 has the stage 21 . On the stage 21, the reagent vessel stowage 
22, the reaction vessel stowage 23, and the nozzle stowage 24 are formed, respectively. In the 
reagent vessel stowage 22, can store two or more reagent vessels 100 which store a drug 
solution (charge), and to it in the reaction vessel stowage 23. Two or more reaction vessels 
200 which store reaction mixture can be stored (charge), and two or more nozzles 300 for 
exchange can be stored in the nozzle stowage 24 (charge). 

[0031 ]As shown in drawing 2 , the distributive-pouring head 3 is provided with the following. 
The pump 5 of this invention. 

The nozzle applied part 31 which can equip with the nozzle 300. 
Hereafter, the composition of this distributive-pouring head 3 is explained. 
[0032]The pump 5 is provided with the following. 
Housing 51. 

Two or more volume variable members 52 installed in the housing 51. 

The energized part 53 which impresses voltage to the volume variable member 52 by 

energization. 

[0033]The housing 51 is a case which makes cylindrical shape mostly. This housing 51 
comprises material with various metallic materials, ceramics, a hard resin material, etc. hard, 
for example, and has become a rigid body which is not expanded and contracted substantially. 

[0034]The air (gas) as a working fluid flows into the pars basilaris ossis occipitalis of the 
housing 51 , and the outflow entrance 51 1 which carries out ON is formed in it. The seal of the 
portions other than outflow entrance 51 1 of the housing 51 is carried out so that it may not let a 
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fluid pass, and airtightness (fluid-tight nature) is secured. 

[0035]The volume variable member [ two or more (the composition of a graphic display 14 
pieces) ] 52 is installed in the building envelope of the housing 51. These volume variable 
members 52 are the same composition mutually, and are making disc-like, respectively. 
[0036]The volume variable member 52 comprises a substance from which volume changes by 
impressing voltage (electric field). Especially as such a substance, although not limited, 
piezoelectric material, such as crystal (Si0 2 ), lithium niobate, barium titanate, lead titanate, 

lead zirconate titanate (PZT), a lead metaniobate, and polyvinylidene fluoride (PVDF), is 
mentioned, for example. 

[0037]As shown in drawing 3 , to each volume variable member 52, the energized part 53 is 
formed individually, respectively. The energized part 53 comprises the laminated electrodes 
531 and 532 and the leads (signal wire) 533 and 533 connected to the electrodes 531 and 
532, respectively. The electrode 531 is contacted and formed in one field of the volume 
variable member 52, and the electrode 532 is contacted and formed in the field of another side 
of the volume variable member 52. The leads 533 and 533 are electrically connected to the 
pump drive circuit 12 provided outside, respectively. In drawing 2 , the graphic display of the 
electrodes 531 and 532 and the lead 533 is omitted. 

[0038]As shown in drawing 2 , two or more disc-like members which consist of the volume 
variable member 52 and the electrodes 531 and 532 leave the crevice into which a fluid may 
invade, and are arranged mostly in piles at equal intervals in the thickness direction. By such 
arrangement, two or more volume variable members 52 can be efficiently arranged to the 
space in the housing 51, and it contributes to the miniaturization of the pump 5. 
[0039]The supporting structure within the housing 51 of the disc-like member which consists of 
the volume variable member 52 and the electrodes 531 and 532 can be made into the 
supporting structure using the spacer which what kind of thing may be sufficient as, for 
example, is not illustrated. This supporting structure is the structure which can free 
modification which each volume variable member 52 mentions later. 
[0040]As shown in drawing 4 , it is connected to the control section (CPU) 1 1 , and the pump 
drive circuit 12 is energized to the energized part 53 based on the control signal from the 
control section 1 1 . The control section 1 1 controls the operation of the pump 5 like the after- 
mentioned based on the application program for controlling the pump 5 stored in the storage 
parts store 18, and the input data inputted from the input part 19. The pump control means 13 
which controls the operation of the pump 5 comprises the control section 11, the pump drive 
circuit 12, the storage parts store 18, and the input part 19. 

[0041 ]lf it energizes to the energized part 53, the voltage (electric field) produced between the 
electrode 531 and the electrode 532 will be impressed to the volume variable member 52. 
According to the piezo-electric effect, it will elongate to the thickness direction and the volume 
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variable member 52 will be contracted to a diametral direction, if voltage is impressed. And if 
impression of voltage is canceled, the volume variable member 52 will return to the original 
shape. 

[0042]When the volume of the volume variable member 52 before and after such modification 
is measured, the volume of the volume variable member 52 in the state where voltage was 
impressed is slightly larger than the volume in the state where voltage is not impressed. That 
is, if the volume variable member 52 impresses voltage, volume will increase, and if 
impression of voltage is canceled, volume will decrease. 

[0043]Since the capacity of the left-behind space (space which is not occupied by volume 
variable member 52 grade) in the housing 51 will decrease if the volume of the volume variable 
member 52 increases, the air in the housing 51 flows out and it flows out from the entrance 
51 1 . On the contrary, since the capacity of the left-behind space in the housing 51 will increase 
if the volume of the volume variable member 52 decreases, air flows out and it flows in the 
housing 51 from the entrance 511. Thus, as for the pump 5, inhalation and the regurgitation 
carry out air from the outflow entrance 511. 

[0044]The pumping plant 6 of this invention comprises such a pump 5 and the pump control 
means 13 (refer to drawing 4 ). 

[0045]As shown in drawing 2 , the nozzle applied part 31 is formed in the pump 5 bottom. The 
channel 31 1 which is open for free passage at the outflow entrance 51 1 is formed in the inside 
of the nozzle applied part 31. If the nozzle applied part 31 is equipped with the nozzle 300, the 
lumen of the nozzle 300 will flow out via the channel 31 1 , and will be open for free passage at 
the entrance 51 1 (inside of the housing 51). 

[0046]The portion by the side of the lower end of the nozzle applied part 31 is the tapered 
shape which an outer diameter dwindles toward down. When this tapered shape portion 
inserts without a crevice and fits in in the end face opening 301 of the nozzle 300, the nozzle 
300 is fixed in airtight to the nozzle applied part 31 , enabling free attachment and detachment, 
the nozzle 300 comprises various resin materials etc. preferably, for example - being 
disposable (throwing away) - it has become. 

[0047]When pouring a different fluid distributively, contamination can be prevented by 
exchanging the nozzle 300. As for exchange of the nozzle 300, it is preferred that the nozzle 
replacement mechanism in which make it move to the nozzle stowage 24, and the distributive- 
pouring head 3 is not illustrated can perform now automatically. 

[0048]lt may be what it may be equipped with the nozzle 300 by screwing in this invention not 
only to composition like a graphic display but to the nozzle applied part 31, enabling free 
attachment and detachment, and the nozzle 300 cannot detach and attach to the distributive- 
pouring head 3. 

[0049]As shown in drawing 1 , the distributive-pouring head transportation device 4 is provided 
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with the following. 

The rising and falling mechanism 41 which supports the distributive-pouring head 3 which was 
explained above movable in the perpendicular direction (Z shaft orientations). 
Y axial movement mechanism 42 which moves the rising and falling mechanism 41 
horizontally (Y shaft orientations). 

X axial movement mechanism 43 which moves Y axial movement mechanism 42 to a 
horizontal direction (X axial direction) vertical to a Y-axis. 

By such composition, the distributive-pouring head transportation device 4 can move the 
distributive-pouring head 3 now in the direction of a three dimension on the stage 21 . 
[0050]The operation of the distributive-pouring head transportation device 4 is controlled by the 
control section 1 1 based on the application program for controlling the distributive-pouring 
head transportation device 4 stored in the storage parts store 18, and the input data inputted 
from the input part 1 9. 

[0051]The rising and falling mechanism 41, Y axial movement mechanism 42, and X axial 
movement mechanism 43 can be used as the arbitrary mechanisms which the mechanism of 
what kind of structure may be sufficient as, for example, used a feed screw, a rack & pinion 
gear, a servo motor, a fluid pressure cylinder, etc. 

[0052]Such a distributive-pouring device 1 does the distributive-pouring work of classification 
of the fluid 500, dilution, mixing, dropping, etc., moving the distributive-pouring head 3 between 
each reagent vessel 100 and each reaction vessel 200 by the operation of the distributive- 
pouring head transportation device 4. 

[0053]Hereafter, the case where the fluid 500 in the reagent vessel 1 00 is classified for the 
operation of the distributive-pouring device 1 to the reaction vessel 200 is explained to an 
example. 

[0054][1] The tip opening 302 of the nozzle 300 energizes on predetermined voltage to all the 
energized parts 53 by the state of being in the air, first. All the volume variable members 52 will 
be increased by volume by this. 

[0055][2] Rank second, operate the distributive-pouring head transportation device 4, and 
move the distributive-pouring head 3 so that the tip opening 302 of the nozzle 300 may be 
located below the oil level of the fluid 500 in the reagent vessel 100. 

[0056][3] In this state, if the energization to the energized part 53 is canceled, when the volume 
of the volume variable member 52 decreases, the air in the nozzle 300 will flow out, it will be 
inhaled in the housing 51 from the entrance 51 1, and the pressure in the nozzle 300 will 
decline. The fluid 500 is inhaled in the nozzle 300 from the tip opening 302 by this failure of 
pressure (refer to drawing 2 ). 

[0057]At this time, the quantity of the fluid 500 inhaled in the nozzle 300 can be adjusted by 
adjusting the number of the energized part 53 which cancels energization. That is, when the 
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number of the energized part 53 which cancels energization is one piece, the fluid 500 of the 
quantity corresponding to the amount of volume decreases of the one volume variable member 
52 is inhaled in the nozzle 300. And the suction quantity of the fluid 500 will be the 2 and 3, .... 
14 times in general to the time of canceling energization of the one energized part 53 by 
considering it as two pieces, three pieces, the 14 number of the energized part 53 which 
cancels energization. Thus, the suction quantity of the fluid 500 can be adjusted to 14 steps. 
[0058]When it is a thing of the character in which volume does not return to the original size 
(size of a standard) thoroughly at this time even if the volume variable member 52 makes 
impressed electromotive force zero, That is, when it is what has a hysteresis in the volume 
change of the volume variable member 52, after canceling the energization to the energized 
part 53, it is good also as performing control which impresses the voltage of an opposite 
direction to the energized part 53 so that the volume of the volume variable member 52 may 
return to the size of a standard. The fixed reference voltage in the energized part 53 is 
impressed in front of the above [1], Voltage higher than this can be impressed to the energized 
part 53 by [1], control of returning the impressed electromotive force to the energized part 53 to 
said reference voltage by [3] may be carried out, and influence of a hysteresis can be made 
small by this control. Higher-precision distributive pouring can be performed by performing 
these control [ like ]. In this specification, as mentioned above, after canceling the energization 
to the energized part 53, it is only called "release of energization" also including the case 
where the voltage of an opposite direction is impressed, and the case where the impressed 
electromotive force to the energized part 53 is returned to a certain fixed reference voltage. 
[0059]ln inhalation operation of such a fluid 500, if the energization to those energized parts 53 
is simultaneously canceled when canceling the energization to two or more energized parts 53, 
the fluid 500 can be inhaled at high speed. 

[0060]When canceling the energization to two or more energized parts 53, a time lag may be 
set to each energized part 53, and energization may be canceled. In this case, the suction 
speed of the fluid 500 can be adjusted by adjusting that time lag. That is, if the time lag is 
lengthened, suction speed can be made late, and suction speed can be made quick if the time 
lag is shortened. 

[0061][4] If the fluid 500 is inhaled in the nozzle 300, the distributive-pouring head 
transportation device 4 will be operated, and the distributive-pouring head 3 will be moved to 
the position of the reaction vessel 200. 

[0062][5] Rank second and energize on predetermined voltage again to the energized part 53 
which canceled energization. The volume of the energized volume variable member 52 
increases by this, the air in the housing 51 flows out, it flows out of the entrance 51 1 , and the 
pressure in the nozzle 300 increases. The regurgitation (discharge) of the fluid 500 in the 
nozzle 300 is carried out from the tip opening 302 by this pressure increase. By making this 
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breathed-out fluid 500 dropped at the reaction vessel 200 (fall), it gives into the reaction vessel 
200. When adhered to the tip opening 302 neighborhood by the breathed-out fluid 500, It is 
better also as giving the breathed-out fluid 500 into the reaction vessel 200 than operate the 
distributive-pouring head transportation device 4 and contacting the tip part of the nozzle 300 
into the wall of the reaction vessel 200, or the fluid in it. 

[0063]ln the case of such discharging of the fluid 500, the quantity of the fluid 500 which 
carries out the regurgitation can be adjusted by adjusting the number of the energized part 53 
to energize like the time of the aforementioned inhalation operation. 
[0064]lf it energizes simultaneously to those energized parts 53 when energizing to two or 
more energized parts 53 in discharging of such a fluid 500, the regurgitation of the fluid 500 
can be carried out at high speed. Depending on conditions, such as discharge quantity and an 
opening diameter of the tip opening 302, from the nozzle 300, as the fluid 500 is injected, the 
regurgitation can also be carried out. 

[0065]When energizing to two or more energized parts 53 in discharging of the fluid 500, a 
time lag may be set and energized to each energized part 53. In this case, the discharge 
velocity of the fluid 500 can be adjusted by adjusting that time lag. That is, if the time lag is 
lengthened, discharge velocity can be made late, and discharge velocity can be made quick if 
the time lag is shortened. 

[0066][6] By moving the distributive-pouring head 3 to other reaction vessels 200, and 
repeating operation of [5], the fluid 500 in the reagent vessel 100 is classifiable to each 
reaction vessel 200. 

[0067]Thus, by the volume change of the volume variable member 52, in a fluid, the 
regurgitation is carried out and the pump 5 of this invention does not have [ inhalation and ] a 
mechanical flexible region. Therefore, since adverse effects, such as mechanical backlash and 
a backlash, are not received, suction quantity and discharge quantity are controllable by high 
accuracy (adjustment). In particular, in high accuracy, it can inhale and the regurgitation also of 
very little fluids can be carried out. Structure is easy and contributes also to reduction of a 
manufacturing cost. Since there is no flexible region, there is little fear of failure and it is 
excellent also in endurance. 

[0068]ln the distributive-pouring head 3 and the distributive-pouring device 1 of this invention 
provided with such a pump 5 (pumping plant 6), the amount of distributive pouring can be 
controlled by high accuracy (adjustment), and very little fluids can also be especially poured 
distributively in high accuracy. 

[0069]ln this embodiment, the energized part 53 is individually formed to two or more volume 
variable members 52, respectively, and when impression has become possible about voltage 
independently to each volume variable member 52, respectively, suction quantity and 
discharge quantity can be adjusted easily and with high precision. In this invention, when 
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forming two or more volume variable members 52, the number in particular is not limited, for 
example, can be made into about 2-1000 pieces. By increasing the number of the volume 
variable member 52, suction quantity and discharge quantity can be adjusted more broadly 
from a minute amount to comparatively large quantity, and with high precision. 
[0070]The setting number of the volume variable member 52 seems to have become settled in 
the value predetermined in suction quantity and discharge quantity in this invention at one 
piece. Even when the number of the volume variable members 52 is one, by adjusting the 
energizing voltage to the energized part 53, the amount of volume changes of the volume 
variable member 52 can be adjusted, and, thereby, suction quantity and discharge quantity 
can also be adjusted. 

[0071]Also when two or more volume variable members 52 are installed, it may be made to 
adjust the energizing voltage to the energized part 53. Thereby, suction quantity and discharge 
quantity can be adjusted with the more sufficient accuracy on a multi stage story. 
[0072]Volume seems to decrease by impression of voltage in this invention to the embodiment 
and reverse which the volume variable member 52 mentioned above. 
[0073]Although the target fluid 500 was poured distributively inhalation and by carrying out the 
regurgitation by using air (gas) as a working fluid in this embodiment, an insulating fluid may 
be sufficient as a working fluid in this invention. That is, it fills up with an insulating liquid in the 
housing 51 , and the fluid 500 may be poured distributively via inhalation and the insulating 
liquid which carries out the regurgitation from the outflow entrance 51 1 . When an insulating 
tunic is formed in the volume variable member 52 and the surface of the energized part 53, a 
fluid without insulation may be sufficient as a working fluid. 

[0074]A volume variable member may be constituted from this invention by impression of a 
magnetic field by the substance from which volume changes (magnetostrictive effects). 
Especially as such a substance, although not limited, various magnetostrictive materials, such 
as a Tb-Dy-Fe alloy, a super magnetostriction material, etc. are mentioned, for example. In this 
case, as an energized part, the coil which impresses a magnetic field to this volume variable 
member by energization can be used, for example. 

[0075] Drawing 5 is a perspective view showing the embodiment of the distributive-pouring 
head array of this invention. Hereafter, although the embodiment of the distributive-pouring 
head array of this invention is described with reference to this figure, it explains focusing on a 
point of difference with the embodiment mentioned above, and the same matter omits that 
explanation. 

[0076]The distributive-pouring head array 7 shown in drawing 5 installs the distributive-pouring 
head [ two or more (the composition of a graphic display 16 pieces) ] 71 side by side. The 
distributive-pouring head 71 is the same as said distributive-pouring head 3 except the shape 
differing. 
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[0077]The housing 71 1 of the pump in the distributive-pouring head 71 is making flat 
rectangular parallelepiped shape. In the housing 71 1, the tabular volume variable member with 
long and slender plurality (large number) is arranged in piles. 

[0078]The distributive-pouring head array 7 installs two or more such thin distributive-pouring 
heads 71 in the thickness direction side by side at a single tier. Since the mechanical driving 
source is an easy unnecessary structure, the pump of this invention has the high flexibility of 
shape. Therefore, such a thin distributive-pouring head 71 and the small distributive-pouring 
head array 7 of an array pitch are easily realizable. 

[0079]When pouring distributively to the microplate (multi-hole plate) which can be poured 
distributively at once to two or more places for example, by which many holes were formed in 
matrix form according to the distributive-pouring device provided with such a distributive- 
pouring head array 7, it can pour distributively promptly at very high efficiency. 
[0080] Drawing 6 is drawing of longitudinal section showing other embodiments of the pump of 
this invention. Hereafter, although other embodiments of the pump of this invention are 
described with reference to this figure, it explains focusing on a point of difference with the 
embodiment mentioned above, and the same matter omits that explanation. 
[0081]Pump 5" of this embodiment sends out a fluid toward right-hand side from the left-hand 
side in drawing 6 . This pump 5' is applicable to other devices of various kinds of which send 
out not only a distributive-pouring device but a fluid. 
[0082]Pump 5' is provided with the following. 

It has the almost same composition as said pump 5, and is housing 51'. 

Two or more volume variable members 52 installed in housing 51'. 

The energized part 53 which impresses voltage to the volume variable member 52 by 

energization. 

[0083]The input 512 where a fluid flows, and the tap hole 513 where a fluid flows out are 

i 

established in housing 51', respectively. That is, in this embodiment, the input 512 and the tap 
hole 513 are separately formed in housing 51'. In the middle of the channel 14 connected to 
the input 512, the check valve (check valve) 16 is formed and the check valve (check valve) 17 
is formed in the middle of the channel 15 connected to the tap hole 513. 
[0084]lf pump 5' operates like the above, pump 5' will inhale a fluid from the input 512, and will 
carry out the regurgitation of the fluid from the tap hole 513. Thereby, the fluid in the channel 
14 and 15 can be sent out rightward in drawing 6 . 

[0085]That is, although said pumps 5 were inhalation and a thing which carries out the 
regurgitation about the target fluid 500 via the air (gas) which is a working fluid, directly, it 
inhales and breathes out and pump 5' of this embodiment sends out the target fluid. 
[0086]As a fluid which pump 5' sends out, a fluid or a gas may be sufficient. In the case of a 
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fluid, it is preferred that the insulating tunic is formed in the volume variable member 52 and 
the surface of the energized part 53. 

[0087]Although there may not be the check valves 16 and 17, it is preferred that at least one 
side of the check valves 16 and 17 is provided. 

[0088]As mentioned above, although the embodiment of the graphic display of the pump, the 
pumping plant, the distributive-pouring head, distributive-pouring head array, and distributive- 
pouring device of this invention was described, This invention is not limited to this and each 
part which constitutes a pump, a pumping plant, a distributive-pouring head, a distributive- 
pouring head array, and a distributive-pouring device can be replaced by the thing of arbitrary 
composition of that the same function can be exhibited. Arbitrary structures may be added. 
[0089]Although this invention is applicable from what has 1 time of comparatively large 
inhalation / discharge quantity to a very small quantity thing, 1 time of inhalation/discharge 
quantity are suitable for it to the minute amount thing which is about 1 nano liter -100 microliter 
especially. 

[0090]The thing of what kind of shape, such as not only a tabular thing but rod form, block like 
shape, etc., may be sufficient as a volume variable member. What kind of thing may be 
sufficient also as the modification mode of a volume variable member when voltage or a 
magnetic field is impressed. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1 l it is a perspective view showing the embodiment of the distributive-pouring device 
of this invention. 

[ Drawing 2] lt is drawing of longitudinal section showing the distributive-pouring head and 
nozzle in the distributive-pouring device shown in drawing 1 . 

[Drawing 31 It is a perspective view showing the volume variable member in the distributive- 
pouring head shown in drawing 2 . 

[Drawing 4] lt is a block diagram of the distributive-pouring device shown in drawing 1 . 
[Drawing 5] lt is a perspective view showing the embodiment of the distributive-pouring head 
array of this invention. 

[Drawing 6] lt is drawing of longitudinal section showing other embodiments of the pump of this 
invention. 

[Description of Notations] 

1 Distributive-pouring device 

2 Device main frame 

21 Stage 

22 Reagent vessel stowage 

23 Reaction vessel stowage 

24 Nozzle stowage 

3 Distributive-pouring head 
31 Nozzle applied part 
311 Channel 

4 Distributive-pouring head transportation device 

41 Rising and falling mechanism 

42 Y axial movement mechanism 
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43 X axial movement mechanism 

5 and 5' pump 

51 and 51' housing 

511 Outflow entrance 

512 Input 

513 Tap hole 

52 Volume variable member 

53 Energized part 
531 and 532 Electrode 
533 Lead 

6 Pumping plant 

7 Distributive-pouring head array 
71 Distributive-pouring head 
711 Housing 

1 1 Control section 

12 Pump drive circuit 

13 Pump control means 

14 and 15 Channel 

16 and 17 Check valve 

18 Storage parts store 

19 Input part 

100 Reagent vessel 
200 Reaction vessel 

300 Nozzle 

301 End face opening 

302 Tip opening 
500 Fluid 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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[ Drawing 3] 
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[Drawing 41 
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[Drawing 51 
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Drawing selection Representative drawing |j 
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[00 26] (18) JJE ( 1 4 ) fcBBUOa&^-y 
H < fc & 1 ^ffiti 4 i fc &^h^-4^?±^B. 
[0027] 

ttmmiz^T!m%mmmizm~3\^xmMt / zmn-t 

[ 0 0 2 8 ] m 1 14, *W!H<^^SI«IUBWII*^ 

■rt*HH» H2{±. miiz^ftmmiz&tf&tt&i^ 
ft&^vFizMf&fom^mtfz^gmm. 04 

{4 , H 1 £ StMSIi07a >y ^ MTfo h . 
[0029111 tC^^ct a fc. *?±SS 1 J4, §ISA 
* 2 t , -y F 3 ^ , -y F^K^©4 t Sr* 

7°^B 6 t^fft &#yT5 tfft&t h ®3 1 }J 1 4 0 . * 
'y h" 3 tS*SflJt-/ X;W 3 0 0 <5D3feS^P 3 0 2 

frt>*s&. mftmnmik soozmx- o±m tx , 

[00 30] SB^:#;2i4, Xf-y'2 1 Sr*tT ^ 
4. Xf-y'2 l±tc{4. tSMSJOaftSB 2 2 t , KiiE 
-WtHR^SP 2 3 fc . y XVHR^SP 24b &*tL?tlMk» 
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0 0 * MWliRtt ( ^* ) -r h z\ k % . y x/nraft 



SE2 4 fc(4. SBIfflwyX/]^ 0 0 JI»01R» (H 

[003 1 ] 122 tr^-rio fc. #ii^>y K3(4. 
m?>#>y° 5k. J X)\> 3001 SI* pTfg^r y X)VWt 
W>3 1 J2HT\ i^a^ K 3<?)«j£ 

[0032] *°>-7°5(4. >N^^y^5 1 k , >\*7*J> 
1= 4 19 5 2 JEE £ EPSP-r S ii*^ 5 3k 

[00 3 3] A-)y>/5 1 (4. liffRfflPRSSmStt 

[0034] ;\S7'J>7 5 1 com^Zlt. fMrSEfrk L 

t^dsem (m#o **aajA-rsaEajAP 5 1 i^am.^ 

ixTV^o ^^'yy'5 l^sfEftAP5 1 1 UWcagftfr 
(4. Mfl^iIS^Ud^-^Sn. MM£ 
tt) &BBt#ivC\i^&. 

[0035] 1 ^OF^SP^reltCti:. Ill 

(H7K<7)1«)5tm. 1411) <0*flfnnSEaiW 5 2 
SflT^i. £ft£<^#«»r£SPW 5 2(4, S^^ls) 

[0036] flcnt-raeasws 2 a. ij± (m*§) £fflJD 
£ k J; 0 ffiStf$M£t h wsxmw& tix^i. 

ff. *iBi ( s i o 2 ) . fj?>lA' 

loa, f^yl&\ ffyiywyWB (pz 

T) , X?—*7Tffl* rXVyyteV-VTy (pvd 
F ) ^COj±«Wf4^W^fLS . 

[0037] H3 tC^-T 4 0 ##1^SM5 2 (3 
*t LTJ4. **iehJW!IKiMHI5 5 3^'ISft^^lT^ 
-So 3i«g|55 3(4, &IKttattff5 3 lfeiy'532 
k . ttffi 5 3 1 43 4t>" 5 3 2 Ccmeft-g^StUt V — 
FWUfe-Wt) 5 3 3. 5 3 3fc-dtlRS*lT^4. « 

(t &*ut 35 0 . mm 5 3 2 u . #«"r^s5ff 5 2 oflfcij 

S53 1, 5 3 2434VU- KH5 3 3 CDEgrSr^BH- 

[0 0 38] H2£^-?-J:3fC, #H°T^gM* 5 2 k « 
S53 1, 5 3 2 k36»A,*4aBR<on««iWt±, SEtt 

^«a u#s k i8i& strc * ^ifi) izmmmmx* 



* J: < ffiJg^S i k . *°yy° 5 CD'mitlz%r5-~t 
[00 39 ] 3r&. frW^glSW 52i:lf 531, 5 

3 2 t^h^j:hnmtw^^\ i 7'jyy5 1 
^»«it{± . *HoBnfraEaw 5 2 mm-t& «t 3 

* i * <! k &V # -S i 0 *«5t(c^ -5 T V »S . 
[0040] 1214 iz^-t i 3 ^yriEKjUIS^ 1 2 

fi, ftflffligS (CPU) 1 ltffiM^tLTfcD. fflomi 

ifrh <r>mmmmzm^ m , iimsp 5 3 1« uam-r 

St«T-fc.g. 0 ©JfUJSPl 1(4, IBttffl 8tc«*!rS*ifc 
*K A^SPl gA^A^^tifcA^x-^KS^'V^T, 

^■y7°5<50f^»s^aiCoa:at;*(jffii-r€»< ) 5r*j. 

Ilk, ^>T.»0!f§ 12k. Kttffi 18k. A^li5 

1 9kt". ^^rswf^Hi^fijffii-f-^^vrMffli^i 

[004 1 ] MSSI55 3(cMS$tL^k. «ffi5 31k 
ttfii 5 3 2 k cdPhK^ 1 4 «EE ( ) tfttflpirSSfCW 
5 2(cEPJBStil». «cHfBnSaW5 2«, m£E^'EpjDS 
tiSk. EW»»tcJ:>9, -eoj? S^n*Hc#5BU, its 

« «r^w 52(4. Ttmmizm s . 

[0042] «t d ^^fTf*^i3(tS#;«^gP 
W 5 2 <7)flc w £ JtK-T S k . «J± £ EP JD L /£ 
WTO&W5 2«#c«(4. «ffi£EpjDLTV^V^FJT- 

2(4. «E*fflflirt-«i:*HbWi|fcfct. «ffi^Epjn£j|? 

[0043] fwrjixaw 5 2 w#aw*Jtt*rr* k . ^ 
5 1 w^ffiswaasAP 5114 n^-th . a 

CC. #:»«T^g|3W5 2^#:^ i M^-rSk. is+tW? 

S1AP5 1 1 4 D^^^V^'5 1 i*](c^A-f"S, <I£04 
3 (CUT. ^^T5(4. laJAO 5 1 l4 9£M2r©A 

* tttiJ-tS . 

[0 044] arts, *^«y7gg6IJ, ^<7)4d 
^75t, sif^TMP^S 1 3kT««5fLS (EI 

4«sa) o 

[0045] H2^-r4ot:. *T>-T5<7)T«(d4. 

y x;p$i^gp 3 1 $ fix v ^ . j X)vmmm 3 1 

^rtg|5fc(4. xmXUB l lfcaBK-ftSH»3 1 l*^ 

J&SftTV^ yX/^#g|53 1 (cyX;k3 0 0£^# 

s k . y Xfvs oo<r>wm±. aa»3 1 1 ^^-ltse 
ttiAP5 1 1 (^^^>^'5 i<JDi*igp) tcaa-rs. 

[0046] yX/l^|«953 1 ^™ffl^SP^(4. T7J 
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^•r-^°^OgP^*VX>3 0 0«*SMP3 0 1 ftfc 
MdVO: < f?A LttS^- & Z b iz X *} , JX)V3 0 0tfJ 

7X^3 0 0(1 ffJLOJ;. CTi.(f#aSfBiW^T 
[0047] 5Wr4»«c&4^a^4llft(i, 7X^30 

0 £izM-t& Zblz£t)?>?$ H >%ffi±-t& 
Z b So y Xfl/ 3 0 0 «3C*(i , 
y X/WKIfl9S 2 4 iz&m S 05KL^V-iy X^35J« 
fiftcJ: 0 IMWtcff o i Set 3 t«r-jT^4» 

[0048]^, *JfiWtri4. i o ^ta^tBB 

£>t\ 7X;l-gfSf3 1 CSL7X^3 0 0 

3 0 0 j6*#&^ ••/ K 3 izft imUT^ 3rv ■> «fc d & i> 

[ 0 0 4 9 ] HI fcjjr*- ± 3 fc, «y YMm^fkA 

\t , ELkSffiB Ltz X 3 vP3S ttfiarft ( zi 

4 i (YMdrr&i) «#iJ)t-s Yfte^KS 

I42t, Y«c6WI&$|fl§4 2 * YWtlilMr*^ 

ft ( xwsrifti ) xw%tkffimwm4 3b^ 

I/O**. i<73J;3 5r«^tcJ;0. #&^>y K8Wr#a 
4 (i , ■/ H 3 J7f — y 2 1 _h"C 3 &7E*fa t# 

mz j it&zbftx*%z>£otz%'?x\^. 
[0050] #a^-y K#»#R40>fliiMi, laitspi 

r/'Jt-yayxn^A^, A7JSB 1 9*»6A*S 

[ o o 5 1 ] Kta. #««4 1 . Y«dnmmffi4 
2iij:txxiKrr6i^swBat4 3{i. ^A»=arsaBa««ai 

[00 52] itO i 3 =5r#i£i£S 1 li. ^±^>y KfUJj 
¥&4 (©fHKrtci H 3 £#K2$£S 1 0 0 

b . #RiEs§i2 o o bcomx^mLZtft,, mfoso 

[00 53] lilT. ^ v a§i« 1 . t@B&» 1 o 

0 *^?t#:5 0 0 Sr££J£g»2 0 0 fcttWf 4*^* 
[00 54] [1] if, 7X^3 0 0^SIP3 

o 2^4H~&smrc\ -r^T«ai:gi5 5 3\,zm&r> 

2 (4 , fWl^tMA UfcttJBfc £ 5 . 
[00 5 5] [ 2 ] &V vt\ ^a^- -y K«^©4 £ 



ft* U 7X/1.3 0 0 ^^SPpIP 3 0 2 ^"MSIIf 1 0 
0 tfOiStis 5 0 0 J; "9 Tte£Mtt<& =t 5 tzj&&*- 
•y H3^#»rrSo 

[0056] [ 3 ] icottjirc, iimgP 5 3 tzttrt 
mmmm-t s t . mtow 5 2 o#«^»^-rs 

^ £ C i 0 . 7X;l/3 0 0 P^coSM^'gSEttiAP 511* 
^\')yy7'5 1 ffitKA^ft. 7X;l/3 0 0rt«J±7l 
imr-tt . i^ETUKT^J; D , «#:5 0 O^ffiiB 
□ 3 0 2 J; "9yX;P3 0 0|*|^®A§^S (H2# 

[00 57] Z<Ob%. a«^»ii^-rsji«gi55 3^1 

ic^MK^s z b izj: o . s X)]/ 3 o o mzmx^- Z>M 

^Ml^-t & il«§E 5 3 <J0«* 1 {iw^cii, 1 fflO 
*W^MW5 2cO#:»«^at;*tJ55L^*«?«*5 0 

0*VX;P3 0 OftlzmxZtL&v ZLT. mmirM^ 

■f l>a*M5 3««*2lI, 3«, ■ ■ - , 14Mb 

~?&Zbl,z£K). 5 0 0 tfMRAMli, 1 

1 4f§t^rS. iiOJ: olzLX. mfa5 0 0«(RA 
MSr 1 4 S i b jW & S . 

[00 58] Sit, ■l<50i:#. fltHfnl^SWf 5 2 *ffiSn 

4i-3«r«><oT***^wi, amgP5 3t*f-rsa« 

^WI^LTtfl, *W>sr^g)5«5 2 £D#=iI#'MS^A§ § 

tzMS iot, 5 3 fcaar EpJnrf 4 J: 
d^SiJWSrtT^^ti: LTiiv^ KfflE [ 1 ] <0 

mrtc ama553tcfcs -sco*^se * epsp l x a 

[ 1 ] -CifLj; OffiViUE^iMiePS 3fcElUnL, 
[ 3 ] T"jM«gE5 3^«EPSn«J±*MI2a^*JBcM 

Xf'J v-XO^#2r/h§ <-TS ;t#T'§ S „ 

gp 5 3 am $r mm l t& tattr w c^mj± & emp 

ffiEtcMf mx, *t r mourn jtia. 

[00 59] i<0«t 3^*5 0 0<D®.*MftlZi5\,^ 

x, mmmcom.mm5 3i,zm-hm.mimm-th^, 

ffiifc 5 0 0 SrailtCP^A-r ^ t **cs h o 

[0060] ttz. mm.mcommm53tzM-rimmi 
ffi&t h , 5 3 l B#ra^ £ *$ ^ t am 
%ffimbxi>£^\ zcoi9r&, zco&rffl^zmmt&z 

bltZi. 0 „ 5 0 0 «®AjSS$riIS^-S ' b tfX*% 
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[006 1 ] [4] SX)V3 o o^zmw^ 0 o 

3 £KJ£S3§ 2 0 0 cDRS^m-t Z> , 
[0062] [ 5 ] &IVC\ ii«£»^lAji«g|55 

^'5 i ftc^^'ijfimAP 5 i i*^MtbL-cyxvi^3 

0 0 ft^EWiS^-fS . -^JEJiSACrJ: >9, yxvu 

3 0 0F*K0)$#;5 0 0^®IHP3 0 2 J; Ottft (J# 
ft) icOPim^tl/c^S 0 0 ^^J£^2 0 

OCST (i^T) 9, 5OE§fff20 0* 

& . 4 fc , RtttS § ittzMifc 5 0 0 ^ftffilffl □ 3 

o 2m&^mLtzAm^ ^ #&>\.y f» 

n±ajLf<:y&#;5 0 0£RjEE§tff2 0 0 4H;ttWli: 
[0063] ;<oj; d3r$fls5 0 0<7)ttaji6f^^t 

[0064] <I^J;-5 £}&ffc 5 0 0 f50tffl»f^fc 

^TMWI^jWttgPS 3£3im-r6%£\ ^tlAcOjI 
«SI5 3t=S*LH^t=3i»r4i:» J&tis 5 0 0 2riS3»: 
ttart-Sifc**"?**. 4fc, tttfJJH\ OTP3 0 
2 <?3ffl Pfl^^^fr t i -3 X (4 , 5 0 0 * y ^ 3 

o o *>4>««Mr * «t 3 t,z lt D±m-r s rttt^i,. 

[00 6 5] }S#:5 0 0«ttaj»m:fc^TfflR 

fioMssp 5 3 tffis-r 4 #3M§u 5 3 Izft LB# 
saw-* £ 1 1 «t o , i#5o o ^aaata- 

[0066] [ 6 ] ^-a^. «y F 3 SrffitOMJE^SI 2 0 

0tf»LT [5] OlWfSKOig-rifcfciO. f« 
§^10 0 *«*g#c 5 0 0 &#£J&&ff 2 0 0 IZitftW 

[0067] C\<D£ol,Z, *mX7)#>7°5l±, ftffi*! 

^stun 5 2 cD#3*^ft t i^x ssttt z m. a , ttffi-f - ft 

2\ ^-/^"7-y>-a.^HCDm§m^&f^C0X\ ©A 

<?m * < , if Atttc «> isft s . 

[0 0 68] ist, ^ioWyrs 

6 ) Zmttz^WMcOftm^ v F 3 is J: tr#ffiEB 1 *C 
(4. ^±*£«^»jrciMP (1I«) -TS£i:A*T&, 



T#4. 

[00 69] $ 4.^. *HSS^ffiT{4. af*{i^*w^r 

5 2 tc*t L-e^-eixfflS'jtiisaj 5 3 mmhti 

Xto 0 , «T3Eg|J W 5 ^ix-eixM* L X % 

EESrEKfra'sr^^-oT^S^iit J: 0, ©A*, ttttii 

#tcPfis§ti-r. fyU{42~ i o o omn&t-tz, 
; t 4 . ttw^ggguw 5 2 omw^ < th z\t 

[0070]^, *5mbt{±. *Hr=raa»«5 2CDIS 

ffi<7)*&-£-c «, , jwgp 5 3 ^vcoam*i±Sri)9»-r 5 - 1 

izX *) , *M»sraaiS« 5 2 cotH*3E*fc**IHW-S - £ 

[0071] tTt. aa«ffcBfnrsmf 5 2 ft 

Tv^4*&fct s ji«gP5 3^.coilfl:fl;j±^l)i|»^-4 i 

BWtWJSfi < IBM- 4 - £ **T * h . 
[00 72] *5|0J-C(4. #BP53MP*f 5 2(4, 

J: -5 t> ercfo ~> X t J; i\ 

[00 73] t7t, a^tSBKB-CJi, *W 

OSr^a-rfti^T'fc^^^, fHUSEtt 
(4, W»tt<oaEWrr«>±v^ -r^r^>*>, tWityfS 1 
rtfclM6tt«Eftj6^SWSft. atfJAP5 1 1 i OSRA ■ 
tttfJ-r4«ff^#c*^-LT^#: 5 0 0 Sr^a-TS i>CD 

[0074] *«airci4. flcHpiraEattfii, ss*§ 

^Epjpfci-oT (BffiJ»»fc:J:*)) imim^i^m 

x-mi&%fitzi>cDx-fo->xi>£\\ zcoxd^mtt 

Tf4, WfcR£Sft*l^» mtii. Tb-Dy-Fe 

Bi^gKW i/z mm % wtu-t h a a ;v & m ^ h z. t &x # 

[00 7 5] H554, ^WMcO^-m^-y FTL^f OUffi 

mm Ltzmmmm t <nw&&k *mzwm l , fi««* 

«{4^«ISBJSr«B&-rft 0 
[00 76] EI 5 tC^-f Mfe^ >y 7(4, 
(H^<7)«J&T'J4, 161) co^a^-x H7 1 SifeRL 
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l>cr>T$>& . #&^>y F 7 1 ii, ^OJCT^JS^ 
-g.it J3M4, frlB^a^ >y F 3 fc § . 

[0077] #f±^>y F 7 1 {ZUVrh^yV^JS^-Jy 

^7 l Hi, IPP^rtfDSrflcRS^rL/TV^. /\Wy? 
7 1 1 rtt!4. HGR wSMtv «T^SE 

[ 0 0 7 8] ^?£^-y FTW 7J4, ^^io^il^ 
fl&^-y F7 1 S^t-?iJtcMISLT 
*Si>^T-$,S. ^MH^yTJi, liWWSi 5 

l\ ±ot, i04 3&^M<7)#ii^-y F7 1-*K ffi^ij 
tf >y ^C0/h§ Vyfr^ >y K7M 7 Sr^tC^f Si 

[0079] r«i3^^7 H71/-<7$-ii)t^ 

b IPC § , fi^iJft C £i&<7)5t#* JIM S*ut7-f 

[0080] 06(4, ^WMcr>tfyy°<7)me)MfflMM$: 
[008 1 ] *Ml0BJBWiIf 5 ' 44, El 6 cp«?ZfJJ 

yy°5 ' 14, 4^aatl»fei*, sS#:*iMffi-rsffiw# 

[0082] #>-T5 ' ii, Mia-t°>-r 5 t{lti'[n]«0 

4 0 flsW^SBW 5 2 tcWES: EpJirr 4 3K» 5 3 t Sr 
[0083] twit*?* i ' fctt, SKftj^iSAi-iiS 

*urw-&*i.tv*4. ^mmmmxn. >\w 

>7 5l' tofiAP 512titffiP51 3 fc^WHtiS 
j£3*VO>5. 3KAP5 1 2 icSN^ftfcaSfr 1428ft 
4Hcti, atih# ( aSSKfciL* ) 1 6 a*KW-6*rCii "5 , 
3tttP5 1 3(3Btt5*ufc8tBl 5<7)j£4H;t4, j£ih# 

[0084] #yy°5 ' nmut nmz LtMtl 

fc, ^77 5' {4, MAP 5 1 2 4 D?t*Sr®AL. S 
ffiP5 1 3«t"5a*feHta}-f4. mCJ:^ 30$ 14 

[0085] -t^-^, ttfia^^r 5(4, fHttatttrc* 

(MflO Sr^-LT S W^fls 5 0 0 Sr©A ■ RttB 

■f-sicot-^'jJt^, ^mmmm^yrs' (4, aw 

[0086] *'>-T5 ' LT14, ffifle 



« 5 2 ti 4 t«mgp 5 3 O^Ht^iHt^^Jl^ffMS 

[0 087] £tz. ®lt#l 6&4t/l 7i4, 3r<Ti 
4 v vtf , m jt# 1 6 tj 4 1/' 1 7 < 1 1> — SnMRtt 

[ o o 8 8 ] ELh, *%Bj<J0*ryT, tf>y°mw., 

MH, ^-a^ -y F T V A H 4 l/ft&MW Sr H^^SISS 

t<^f{4^<, rKVT, *°>-r^a, #&^-yF, ^± 
^■y FTP-f*34^a^«^fflJt-rS#SI5{4, 

ttiB t#s s «, w t am-r sit ^'t 

[0089] £tz. *%BJii, l HcoiRA/ttajJfcWtt; 

i mcotKA/tttfia^ ltyj'v f;f— i o 

[0090] ttz, fam^$s&m±, wknhexzm^ 

[0091] 

*srSv^»^t*A • otai-rsit^T^, m* 

[ 0 0 9 2 ] «JiUSfflBfrr_fcJfflHMR*3*lS^-«. i 
3St:(RA • ttffi-TS i t ^'T-* S o 

[na^^i^] 

[HI ] *«^^^1S<7)IIJfcJB«*Srr«aElT» 
[02 ] SI 1 fc^f 4^SBtfc(t*4>^-y F*i4y ; ' 

[H3 ] i2t;stM^7 h'tctsftiflcRnrasaiitr* 

[04 ] 01 tit*ait«7n y^HtfeS, 

c 0 5 ] #3&Hj§tf>#a^ -y f r u- >r commmm z ^-tm 
nmx-fo * . 

[06 ] *«^iKy roffi<^ai9KB*^t«IBfHH 

[^WIIHJ}] 



1 ^2EHfi 

2 SB*#: 
2 1 Xf-y 

2 2 IC^SSiRlftgP 

2 3 RJS^^lRlftgE 

2 4 yX;HRft*igP 

3 ^-a^ >y F 

3 1 yX/l^sfgfl 
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